Many cell movements proceed via a crawling mechanism, where polymerization of the cytoskeletal protein actin pushes out the leading edge membrane [1] . In this model, membrane tension has been seen as an impediment to filament growth and cell motility [2] . Here we use a simplified system of crawling cell motility, the Caenorhabditis elegans sperm cell, in order to address the question of how membrane tension affects whole cell translocation. The sperm cell contains only cytoskeleton, mitochondria, and nuclear material and is incapable of de novo protein synthesis or classical exo-and endocytosis, thus representing a useful model for exploring the interplay between membrane tension and cell motility.
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To enable these analyses, we create transgenic worm strains carrying sperm with a fluorescently labeled cytoskeleton. Via osmotic shock and deoxycholate treatments, we relax or tense the cell membrane and quantify apparent membrane tension changes by the membrane tether technique [3] . Surprisingly, we find that membrane tension reduction is correlated with a decrease in cell displacement speed, whereas an increase in membrane tension enhances motility. We further demonstrate that apparent polymerization rates follow the same trends. We observe that membrane tension reduction leads to an unorganized, rough lamellipodium, composed of short filaments angled away from the direction of movement. On the other hand, an increase in tension reduces lateral membrane protrusions in the lamellipodium, and filaments are longer and more oriented toward the direction of movement. Overall we propose that membrane tension optimizes motility by streamlining polymerization in the direction of movement, thus adding a layer of complexity to our current understanding of how membrane tension enters into the motility equation [4] , [5] .
